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Oil wiping ring ring groove arrangement for pistons of internal 

combustion engines 

The invention relates to an oil wiping ring ring groove 
arrangement for pistons of internal combustion engines, having a 
lamella provided with parallel walls, whose working surface has a 
barrel -shaped asymmetrical shape, having a vertex line that 
extends over the circumference of the lamella, whereby the lamella 
is disposed in a ring groove of the piston, having one ring groove 
wall facing away from the piston crown side and one ring groove 
wall facing the piston crown side. 

In order to prevent too much motor oil from getting into the 
combustion chamber, which not only results in high oil consumption 
but also has negative effects on the emission behavior of the 
engine, a sufficient tangential force of the oil wiping rings is 
required to produce a radial contact pressure against the cylinder 
wall and thereby a good oil wiping effect. However, this results 
in a high surface pressure against the working surfaces of the 
steel lamellae, and therefore also a high friction power during 
engine operation. This friction power worsens the degree of 
effectiveness of the internal combustion engine and accordingly 
increases the fuel consumption. The design of the tangential 
force of the oil wiping rings is therefore always a compromise 
between minimal friction power and maximal oil wiping effect. All 
of the measures for reducing the friction power during engine 
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operation, without reducing the tangential force, thereby 
facilitate the design of the oil wiping rings, i.e. improve the 
degree of effectiveness of the engine. 

Accordingly, an attempt was made, for oil wiping rings of the type 
stated, to shape the working surfaces of the lamellae in such a 
manner that these meet the aforementioned requirements. 

Asymmetrical working surfaces of oil wiping rings or piston rings 
are known from DE 38 33 322 Al, DE 43 00 531 CI, or DE 44 29 649 
C2. Likewise, a piston ring is known from DE 33 05 385 CI, which 
is disposed in a ring groove of a piston, the ring groove side 
walls of which run preferably parallel, but at a slant to the 
piston axis, in order to guarantee a better seal. Ring groove 
side walls that are oriented at a slant and parallel to one 
another are also known from the Japanese utility model 57-73340. 
These previously known embodiments, however, relate to compression 
rings, whose requirements with regard to surface pressure are very 
low, while oil wiping rings demand great surface pressures. 

It is the task of the invention to indicate an oil wiping ring 
ring groove arrangement for a piston of an internal combustion 
engine, with which an improved oil wiping effect as compared with 
the known state of the art, at reduced friction and a reduced wear 
of the working surface of the oil wiping ring, is achieved. 
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This task is accomplished by means of an oil wiping ring ring 
groove arrangement in which at least one of the ring groove walls 
runs at a slant radially outward up to the outside piston 
diameter, at an angle to the piston axis, whereby preferably, the 
ring groove wall that faces away from the piston crown side is 
disposed at a slant away from the piston crown. The working 
surface of the lamella is configured in such a manner that it 
corresponds to an almost worn end contour in the run-in engine 
state, whereby in the assembled state of the oil ring in the 
piston, the vertex line of the working surface is disposed towards 
the ring groove wall that faces away from the piston crown side. 

The working surface of the lamella is characterized by an 
asymmetrical incline having a greatly reduced barrel shape as 
compared with the state of the art, whereby the working surface 
contour can be approximately described by means of a polynomial of 
the second order. 

In another embodiment of the invention, the two ring groove walls 
are disposed at an angle relative to the piston axis, radially 
outward to the outside piston diameter, slanted in such a manner 
that the ring groove wall facing away from the piston crown side 
is slanted away from the piston crown, and the ring groove wall 
that faces the piston crown side runs at a slant towards the 
piston crown. 
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By means of the working surface configuration according to the 
invention, and the placement of the lamella in the ring groove 
configured according to the invention, a reduction in the friction 
power of the oil wiping ring is achieved, by means of more 
advantageous hydrodynamic conditions at the lamella, without any 
reduction in tangential force, as a function of the stroke 
movement of the piston, whereby the' oil wiping function is 
maintained to its full extent, with the change in the stroke 
movement of the piston. The reduction in the friction power 
results in an improvement of the degree of effectiveness of the 
engine, or the oil wiping behavior can be improved by means of an 
increase in the tangential force, with an unchanged friction power 
level . 

As compared with conventional oil wiping ring arrangements, the 
spreading spring can therefore be eliminated, so that the 
production effort and the production costs can be reduced. 
Furthermore, a reduction in the axial height of the total ring 
package can be achieved, as compared with ring packages according 
to the state of the art. 

Practical embodiments of the invention are the subject of the 
dependent claims. 

An exemplary embodiment of the invention is described below, using 
the drawings . These show 
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Fig. 1 a cross-section of the oil wiping ring ring groove 
arrangement according to the invention, in a stroke 
movement of the piston directed away from the 
combustion chamber; 

Fig. 2 a cross-section of the oil wiping ring ring groove 
arrangement according to the invention, in a stroke 
movement of the piston that is directed opposite that 
according to Fig. 1; 

Fig. 3 a cross-section of an oil wiping ring ring groove 
arrangement having two oil wiping rings; 

Fig. 4 a perspective view of the oil wiping ring according to 
the invention; 

Fig. 5 a cross-section of a second embodiment of an oil wiping 

ring ring groove arrangement; 
Fig. 6 a cross -section of a third embodiment of an oil wiping 

ring ring groove arrangement . 



As is evident from Figures 1 and 2, an oil wiping ring ring groove 
arrangement consists of a lamella 1 having parallel walls and a 
working surface h. The lamella 1 is disposed in a ring groove 7 
of a piston 9, and is oriented with its working surface h towards 
the cylinder wall 8 of the engine. A ring groove wall 5 
represents the side of the ring groove 7 on the piston crown side, 
and a ring groove wall 6 represents the side that faces away from 
the piston crown. According to the invention, the ring groove 
wall 5 on the piston crown side is disposed oriented at an angle 
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of 90° relative to the piston axis 10, whereby the ring groove 
wall 6 that faces away from the piston crown runs at an angle (3 
of 85° to 87° up to the outside piston circumference. 

According to the oil wiping ring ring groove arrangement, the 
lamella 1 has a barrel-shaped asymmetrically shaped working 
surface h with a vertex line 3 that extends over the 
circumference of the lamella, whereby the vertex line 3 acts for 
oil wiping, as an edge that stands in contact with the cylinder 
wall 8. According to Fig. 1, the lamella 1 is disposed in the 
piston, in its assembled state, in such a manner that its vertex 
line 3 (edge) is disposed towards the ring groove wall 6 that 
faces away from the piston crown side. As shown in Fig. 4, the 
ring joint 11 can be closed, in order to increase the radial 
bias, whereby the oil wiping ring has corresponding slits 2, 
configured radially. 

According to the invention, the working surface h of the lamella 
has a shape that corresponds to a run-in process of several 
hundred hours of engine operation. This is characterized in that 
the working surface h of the lamella 1, in cross-section, follows 
the asymmetrical shape of a polynomial of the second order in a 
first segment (I), with h(x) = ax + bx 2 , whereby x = working 
surface coordinates in the Cartesian coordinate system in mm, and 
a, b are coefficients, with a being defined by the ratio of the 
axial wall play of the lamella relative to the width of the 
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lamella; b being defined as the amount of the working surface 
curvature; a supporting vertex (II) h(x=0) configured as an edge, 
and in a third segment (III) follows the asymmetrical shape of the 
function h(x) = cx 2 , with c as a multiple of b. As an example for 
a lamella having a thickness of 0.4 mm, a value h(x) = 35x + 5 Ox 2 
is obtained. With this, the cross-section curves shown in 
accordance with Fig. 1 and 2 can be achieved, with x as the 
working surface coordinate in mm, and h(x) as the barrel shape in 
Urn. It is understandable that the coefficients of this polynomial 
must be coordinated with the specific application, whereby 
essential parameters in this connection are the cylinder diameter, 
the dimensions of the lamella cross-section, and the axial play 
ratios of the installed oil wiping ring in the ring groove. The 
typical barrel shape of the working surface h according to the 
invention amounts to approximately 2 to 10 um/0.4 mm, according to 
the invention, as compared with the embodiments according to the 
state of the art of 3 to 15 vim/ 0.1 5 mm. 

According to another exemplary embodiment according to Fig. 3, not 
only a first lamella 1 but also a second lamella 1' - both of them 
stacked loosely on top of one another with their walls - is 
disposed in the ring groove 7 with a ring groove base height H 
adapted in accordance with the lamella heights, so that an angle P 

of preferably 85° to 87° degrees of angle is formed between the 
piston axis and the ring groove wall 6 that faces away from the 
piston crown side. In this exemplary embodiment, both of the 
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vertex lines 3, 3' (edges) are disposed facing away from the ring 
groove wall 5 on the piston crown side. 

According to another exemplary embodiment according to Fig. 5, 
the ring groove wall 5 of the ring groove 7, on the piston crown 
side, is configured to be inclined at an angle of a, or, as 

shown in Fig. 6, both ring groove walls 5 and 6 are disposed 
inclined radially outward up to the outside piston diameter at 
the angles a and p, relative to the piston axis 10, in such a 
manner that the ring groove wall 6 that faces away from the 
piston crown side is slanted away from the piston crown, and the 
ring groove wall 5 that faces the piston crown runs at a slant 
towards the piston crown. In this connection, the angle a 

preferably amounts to 93° to 98° degrees, while the angle p, as 

explained in the first exemplary embodiment, preferably amounts 
to 85° to 87° degrees. 

Functionally, the oil wiping effect that is improved according to 
the invention results from the fact that the friction force that 
engages on the working surface h of the lamella in the cylinder 
axis direction generates a torque that causes the lamella to arch 
in plate shape. This is possible because the configuration of the 
V-shaped ring groove 7 prevents a movement of the lamella in the 
axial direction, particularly at the inner contact point, whereas 
clearly greater axial movement amplitudes are possible at the 
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outer contact point. The friction force, and therefore the 
torque, changes its sign as a function of the stroke direction of 
the piston. Since the amount of the friction force is still 
dependent on velocity, this results in constant changes in the 
plate-shaped arch, referred to as dynamic twist. Because of the 
dynamic twist, the lamella that rests against the groove wall that 
faces the piston head during the stroke away from the combustion 
chamber - the down stroke - in combination with the asymmetrical 
incline of the working surface, produces a good oil wiping effect 
- the "edge" works - as shown in Fig. 1, while the other position 
of the lamella, in each instance, has improved hydrodynamics 
because of the defined barrel shape of the working surface during 
the up stroke - the "surface" (segment I) works - as shown in Fig. 
2. In this way, the friction power at the lamella, which has a 
worse oil wiping effect in the twisted state, is reduced. A 
change in the stroke direction causes the lamella to flip over 
into the other position, in each instance. 

Attention must be paid to ensure orientation of the lamella in the 
correct position when the oil wiping ring is installed into the 
cylinder of the engine; this can be guaranteed, for example, by 
means of color markings on one of the lamella walls. 

The production of the working surface shape, i.e. contour can take 
place by means of lapping, for example. 
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1, 


1' 


lamella, oil wiping ring 


2 




slits 


3, 


3' 


vertex line (edge) 


5 




ring groove wall facing the piston crown side 


6 




ring groove wall facing away from the piston crown side 


7 




ring groove 


8 




cylinder wall 


9 




piston 


10 




piston axis 
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joint, total free gap 


H, 


h' 


working surfaces 
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groove base height of the ring groove 



